MEMORANDUM

(LABORATORY DATA REPORT)

SHAW ENVIRONMENTAL AND INFRASTRUCTURE, INC.

Contract No. EP-C-08-034

To:

Thru:

Technical Directive No.:
Task No.:

Sample Site/Project:
Date Collected:

Date Received:

Date Analyzed:

No. Samples Analyzed:

Method(s) Used :

Comments:

In reply refer to:

Cindy Paul From:

Lab:
Sujith Kumar Date:
7TME743SF Originator:
23993 Copies:

Pavillion Groundwater
4/14 to 4/21/11
4/21 & 4/22/11
4/26 & 4/27/11

Shaw Sample Set No.:
Sample Matrix:
Analysis Type:

19 Sample Preparation:

10-SM101

Steve Markham

Metals

5/10/11

Rick Wilkin
R. Wilkin
S. Markham

6030 & 6032
Agueous
ICP-MS
Dilution

RSKSOP-332 Rev. 0 Standard Operating Procedure for Operation of

Thermo X Series I ICP-MS

No problems noted. All QC results met criteria established in RSKSOP-332(0).

EPAPAV0128753



Shaw Environmental and Infrastructure, inc.

Analytical Service Results Report

Report Date: 511011

Laboratory:

Technical Directive: TMET43SF

Analysts: Steve Markham Field Sample 1D

Hethod: RSKSOP-332(0) Date Collected

Page 1 of 4
Sample Results (1, 2)
PGDW20-0411 PGDW20-0411 PGDW26-0411 PGDW30-0411 PGDWW320411 PGDW32¢-0411
[Sample Lab 1D #3001 603001 Lab Dup B8040-02 603003 6030-04 603005
4/18/11 418111 41811 411811 41811 4/18/11

Date Anaiyzed

4/26 & 4/27/11

4726 & 4/21/11

4726 8472711

4726 & 4/27/11

4/26 & 42711

4/26 & 427111

Analytes
Unit MDL at Data OF Data DF Data DF Data OF Data OF Data OF
Names Codes

Arsenic (As) 7440-38.2 gl 0052 0173 0387 1 0377 RPD=262) 1 0315 1 1D 1 0309 1 0391 1
Cadmum (Cd) 7440459 ugil 0.020 0.067 ND 1 HND RFD=NA} 1 0089 1 HD 1 HD 1 ND 1
Chromium (Cr) 7440473 ugit 0008 0.027 0274 1 0272 RPD-073) 1 BQLO 010 1 BAL{D019) 1 HD 1 ND 1
Copper (Cu} 7440508 ugil 0287 0957 125 1 120 (RPD=4.08} 1 9.50 1 237 1 BOLO.313) 1 BOLO.339) 1
Werury (Hg) 7439976 ugit 0019 0.064 HD 1 HD RPD=HA) 1 HD 1 HD 1 HD 1 HD 1
Hlicket by 7440-020 ugil 0048 0.160 0.834 1 0.825 (RPD=108) 1 6.42 1 BQLIO.152) 1 B0LO.0501 1 ND 1
Lead (Pb) 7439-92-1 agil 0043 0143 | BALW@.114) 1 BOL@.102) ®RPD-HAY | 1 ND 1 0361 1 o 1 HD 1
Selenum (Se) 778248-2 e 0044 0.147 130 1 1.20 (RPD=8 00) 1 0828 1 0731 1 0733 1 2.699 1
Thalium (Th) 7440280 ugil 0.004 0.013 HD 1 D (RPD=NA) 1 0087 1 uD 1 HD 1 HD 1
Uranium (U 7440611 ugh 0002 9007 9049 1 0048 (RPD=2 06) 1 801 5 BQLIO 006 1 9041 1 9022 1

Comme nes:

o problems noted

Notes:

1. ¥ the parameter wos detected above the quantiation imit (GL) the numeric resuk s reported; BQL denotes that
“he paramefer was not detected at or sbove the quantitaton limt. BQ. () denctes thot the parameter wes detected
abovethe method detsction fimit (1DL) but below QL and the estmated numeric result1s reported in parenthesis
NID denotes tha the pasameter was not detected at all. All the results are corrected with drution factors (DF). &
applicable. Note that :he applicabie DL is given only for the case DF=*

EPAPAV0128754



Shaw Environmental and Infrastructure, Inc.

Analytical Service Results Report

Laboratory: I Metals

Report Date: I

510111

Technical Directive: TMET43SF

sample Results (1, 2)

Page 2 ot 4

Analysts: I Steve Markham I Field Sample 1D EPAKWO2-0411 EPAMW024-0411 Trip Blank PGDWOS-0411 PGDWOS5 0411 PODWIS.0411
sample Lab 10 6030-06 6030-07 603008 6030-11 603011 Lab Dup 603012
Wethort: | rsksor-332(0) | pate cotiected [EIXE a9t w1 [XERE o [RERE
pate Analyzed 426 8 4727711 426 & 4/27/11 4/20 & 427711 4726 & 4/27111 4726 & 4127114 426 8 4727111
Analytes
Unit MDL 18 Data DF Data OF Data OF Data OF Data DF Data OF
Names Codes
Arsenic (As) 7440-38-2 Lol 0052 0173 279 1 300 1 ND 1 ND 1 ND (RPD=HA} 1 0748 1
Cadmum (Cdy 7430-43-9 Lol 0.020 0.087 ND 1 ND 1 bl 1 s} 1 HD (RED=NA} 1 ND 1
Chomium (Cr) 7440-47-3 R:28 0008 0.027 0385 1 0363 1 ND 1 0.052 1 0048 (RFD=12 24} 1 0085 1
Copper 1Cu) 7440-50-8 oL 0.287 9457 1.52 1 130 1 ND 1 189 1 19.1 (RFD=105) 1 207 1
Harcury (Hg) 7439-97-6 L 0.019 0.084 0581 1 0614 1 HD 1 ND 1 HD (RFD=HA} 1 ND 1
hicket (hii) 7440020 e 0.048 9.160 675 1 653 1 ND 1 ND 1 HD (RED=NA} 1 266 1
Lead (Pb) 7439-92-1 0.043 0.143 HD 1 HD 1 HD 1 152 1 1.47 (RFD=3.34) 1 £QL(Q 69) 1
Selenum (Se) 7782492 e 0044 9.147 9.26 1 962 1 ND 1 0388 1 0303 (RPD=23 63} 1 10 1
Thallum (71} 7440-280 Lol 0.004 0013 ND 1 ND 1 D 1 HD 1 D (RFD=NA) 1 oon 1
Uranium (U} 7440-61-1 Lot 0002 9007 0008 1 BOLE© 005) 1 ND 1 9019 1 0013 (RPD=5 41) 1 50 1
Comments:

#o prottems noted

Notes:

1. Ifthe parameter wes detected above fhe quantitation imé (QL). the numeric result is reported: BGL denates that
the parameter was not detected at nr above the quanttation Firit. BQL () denctesthat the parameter was detected

sbove the method detection imat (MOL) but nelove QL and the estimated numeric -esuit s reported ir parenthesis

ND denotes that the parameter was not detected at af

applicable Mote that the applicable MDL 1s given any for the zase DF=1

All the -esults are corrected with dilution factrs (DF),

EPAPAV0128755



Shaw Environmental and Infrastructure, Inc.

Analytical Service Results Report

Laboratory:

| Metals

Report Data.l 5/10/11

Technical Directive: TMET43SF

sample Results (1, 2)

Page 3 of 4

Analysts: I Steve Markham I Fild sampie 1D EPARWM-0411 PGDWH1-0411 Field Blank PGDW14-0411 PGDW4S 0411 PAOWZL041
sample Lab 10 6030-13 6030-14 6030-15 6032-01 603202 603203
Wethod: | RSKSOP-332(0) | pate Cottected 42011 211 P 42011 2ot a2
pate Analyzed 4126 & 4727/11 426 & 427711 4126 & 4727111 4726 & /27111 4426 & 42711 426 8 4727711
Analytes
Unit MDL 18 Data DF Data OF Data OF Data OF Data OF Data OF
Names Codes
Arsenic (As) 7440-38-2 Lol 0052 0173 0965 1 107 1 ) 1 0628 1 150 1 D 1
Cadmum (Cd) 7430-43-9 Lot 0.020 0.087 ND 1 BQL©.057) 1 ND 1 ND 1 BQLQ.028) 1 ND 1
Chmmium (Cry 7440-47-3 Lol 0008 0.027 0156 1 0089 1 ND 1 0167 1 0.£84 1 0040 1
Copper iCu) 7440-50-8 oL 0.287 9457 ND 1 885 10 ND 1 265 1 115 1 BQLO583) 1
Harcury (Hg) 7439-97-6 L 0.019 0.084 AR 1 HD 1 HD 1 HD 1 HD 1 ND 1
tickel (i) 7440020 e 0.048 9.160 164 1 102 1 ND 1 246 1 952 1 BQLOOTY 1
Lead (Pb) 7439-92-1 0.043 0.143 HD 1 0273 1 HD 1 DQLE@.140) 1 237 1 ND 1
Selenum (Se) 7782-49-2 e 0044 9.147 0771 1 164 1 ND 1 975 1 313 1 0337 1
Thallum (71} 7440-280 Lol 0.004 0013 ND 1 0050 1 D 1 0.024 1 0.125 1 ND 1
Uranium (U} 7440-61-1 Lot 9002 9007 0059 1 255 10 ND 1 180 1 817 2 0013 1

Comments:

#o prottems noted

Notes:

1. Ifthe parameter wes detected above fhe quantitation imé (QL). the numeric result is reported: BGL denates that
the parameter was not detected at nr above the quanttation Firit. BQL () denctesthat the parameter was detected

sbove the method detection imat (MOL) but nelove QL and the estimated numeric -esuit s reported ir parenthesis

ND denotes that the parameter was not detected at af

applicable Mote that the applicable MDL 1s given any for the zase DF=1

All the -esults are corrected with dilution factrs (DF),

EPAPAV0128756



Shaw Environmental and Infrastructure, Inc.

Analytical Service Results Report

Laboratory: I Metals Report Data.l 5/10/11 Page 4 ot 4
Technical Directive: TMET435F Sample Results (1,2)
Analysts: I Steve Markham Field Sample 1D PGDWA4-0411 Fiald Biank Equipment Blank
sample Lab 10 603204 6032-05 603208
Wethod: | RSKSOP-332(0) pate Cottected o w2t a2t
pate Analyzed 4126 & 4727/11 426 & 427711 4126 & 4727111
Analytes
Unit MDL 18 Data DF Data OF Data OF Data OF Data OF Data OF
Names Codes
Arsenic (As) 7440-38-2 Lol 0052 0173 0752 1 i 1 ) 1
Cadmum (Cd) 7430-43-9 Lot 0.020 0.087 ND 1 ND 1 ND 1
Chomium (Cr) 7440-47-3 Lol 0008 0.027 o288 1 HD 1 ND 1
Copper iCu) 7440-50-8 oL 0.287 9457 192 1 ND 1 ND 1
Karoury (Hg) 7439-97-6 L 0.019 0.084 HD 1 HD 1 ND 1
tickel (i) 7440020 e 0.048 9.160 382 1 ND 1 ND 1
Lead (Pb) 7439-92-1 0.043 0.143 HD 1 HD 1 HD 1
Selenum (Se) 7782-49-2 e 0044 9.147 0921 1 ND 1 ND 1
Thallum (71 7440-280 Lol 0.004 0013 ND 1 ND 1 D 1
Uranium (U} 7440-61-1 Lot 9002 9007 0052 1 ND 1 ND 1

Comments:

#o prottems noted

Notes:

1. Ifthe parameter wes detected above fhe quantitation imé (QL). the numeric result is reported: BGL denates that
the parameter was not detected at nr above the quanttation Firit. BQL () denctesthat the parameter was detected

sbove the method detection imat (MOL) but nelove QL and the estimated numeric -esuit s reported ir parenthesis

ND denotes that the parameter was not detected at af

applicable Mote that the applicable MDL 1s given any for the zase DF=1

All the -esults are corrected with dilution factrs (DF),

EPAPAV0128757



Shaw Environmental and Infrastructure, Inc.

Analytical Service Results Report

Report Date: 516111

Technical Directive: Quatlity Control Data Summary (1)
Analysts: Qc sample 1D w8 ) w8 8 cce cce
Additional D BLANK] BLANK2 BLANKS BLANKA CHK STD1 CHK STD2
Nethod: Date Prepared 476711 4/6/11 4611 4611 3911 3211
Date Analyzed 4126 8 427111 4126 & 412711 4126 & 42711 4/26 & 4127111 4261 /26111
— fnatyies — Unit wor | @ vata [, fwmec| Daa | % kimec| pata | T limec| pam | M limec| Data | U |omec| ocam [T fomec
Arsenic (As) 7440-38-2 gt 0052 | 0173 ND N ND I ND N ND I _ _ _ _ I
Cadmium (Cd) 7440439 gl 0020 | 0067 ND — | = ND [ ND N — N _ _ _ _ I
Chromium (Cr) 7440-47:3 gl 0008 | 0027 ND — | = ND [ ND — | = NO [ — — — — R
Copper (Cu) 7440-50-8 gt 0287 | 0857 ND — | = ND [ ND N ND N — — — — R
Mercury (Hg) 7439976 gt 001 | 008t ND N ND | = ND N — [ 0.0 100 | 100 940 | 100 | s40
Nickel {Ni) 7440-020 gt 0048 | 0160 ND — | = ND [ ND — | = — _ | = _ _ _ _ I
Lead (Pb) 7439.921 gl 0043 | 0143 ND N ND N ND N _ [ _ _ _ _ I
Selenium (Se} 7782492 gl 0044 | 0147 | sawooss [ — | — |souooes | — | — ND — | = ND N — — — — I
Thallium (Ti) 7440-28C gl 0004 | 0013 ND — | = ND [ ND N — N _ _ _ _ I
Uranium (U) 744611 gl 0002 | 0007 ND — | = ND [ ND — | = ND [ — — — — R
Comments:

Al QC results met criteria established in RSKSOP-332(0).

Notes:

1. MB - Method Biank. CCC - Continuing Calibration Check A caibration standard analyzed within the haich
of samples. LCS - Laboratory Control Spike. A laboratory biank spiked with analfytes at known concentrations
S - Matrix Spike A fietd sample spiked with known concentrations of analytes The field sampieid is

identified SS - Sampfes obtained from the second sources are dentifed by thefr designated names. DUP -

Field sample duphcate analysis. A sampte selected by fhe fab anafvst to analvze as a duptraie 15 mportedin
% REC - Perrent Recovery  Caleutated as the pementage of the rsults compared

the sample resuft section
2 the wue valus. 1t equals % ac suracy for CCC

EPAPAV0128758



Shaw Environmental and Infrastructure, Inc.

Analytical Service Results Report

Report Date: 5110111

Technical Directive: TMET435F Quality Controf Data Summary (1)
Analysts: Steve Markham Qc Sampie 1D cce cce cce cce cce s
Additional D CHK STD3 CHK 81D1 CHK STD2 CHK STD3 CHK STD4 ERA48-3
Wethod: RSKSOP-332(0) Date Prepared 30911 412611 4726111 4/26/11 426111 12/8/10
Date Anatyzed 4/26/11 4/26 & 4/27/11 4/26 & 4/27/11 426 & 4727111 4/28 & 4/27/11 4/26 & 4/27/11
Analytes True True True
Unit MDL QL Data v % Rec. Data |True Values | % Rec. Data % Rec. Data True Values | % Rec. Data True Values % Rec. Data % Rec.
Names Codes ‘alues Values Values
Arsenic (As} 7440-38-2 agih 0.052 0.173 — — — 50.9 50.0 102 489 500 99.8 50.2 50.0 100 521 50.0 104 430 43.8 98.2
Cadimium {Cd) 7440-43-9 ug/l 0.020 0.087 — — — 498 §0.0 9986 487 50.0 97.4 483 50.0 968 — — — 227 228 98.1
Chrormium (Cr) 7440-47-3 ugil 0.008 0.027 — — — 506 50.0 101 514 500 103 50.1 50.0 100 534 50.0 107 234 227 103
Copper (Cu} 7440-50-8 ugil 0.287 0.957 — — — 50.0 50.0 100 48.8 50.0 97.6 48.2 50.0 96.4 487 50.0 9.4 435 428 101
Mercury (Hg) 7439-97-6 agit 0.019 0.084 9.88 10.0 9.8 — — — — — — — — — — — — 177 17.3 102
Nickel (Niy 7440-02-0 ugfl 0.048 0.180 — — — 50.3 50.0 101 49.0 500 98.0 48.2 50.0 96.4 — — — 109 108 100
Lead (Pb} 7439-92-1 uglt 0.043 0.143 — — — 50.0 50.0 100 48.8 50.0 97.8 485 50.0 97.0 — — — 18.0 18.0 100
Selenium (Se} 7782-49-2 agit 0.044 0.147 — — — 512 50.0 102 523 500 108 500 50.0 100 523 50.0 105 207 20.2 102
Thallium (T1} 7440-28-0 ug/l 0.004 0.013 — — — 50.1 §0.0 100 49.0 50.0 98.0 488 50.0 97.8 — — — 6.45 865 97.0
Uranium (U} 744-61-1 ugft 0.002 0.007 — — — 502 50.0 100 486 50.0 97.2 48.9 50.0 97.8 50.2 50.0 100 — — —

Comments:

Al QC results met criterfa established in RSKSOP-332(0)

)

Notes:

1 4B - Method Blank CCC - Continuing Calibration Check A calibration standard analy zed within the batch
of samples LCS - Laboratory Control Spike. A taboratory Bfank spiked with anafytes at known concentrations

IS - Watrix Spike A field sampie spiked with known concentrations of anafytes. The field sempled s
identfied. SS - Samples obtained from the second sourmes are identrfied by their designated names DUP -

Field ple dupt

te anafvsis A sampls BLIE

tothe true vafue itequals % accuracy for CCC

the tab anatyst to analvze as a duplicate His reported in
the sample result secfion % REC - Pement Recovery  Cakufated as the percentage of (he resufis compared

EPAPAV0128758



Shaw Environmental and Infrastructure, Inc.

Analytical Service Results Report

Report Date: 5110111

Technical Directive: TMET438F Quatity Controf Data Summary (1)
Additional 1D Qcu EPAMIW02d-0411 PGDW 44-0411
Method: RSKSOP-332(0) Date Prepared 1/18/08 4/26 & 4/27i11 4/26 & 427111
Date Analyzed 4/26/11 4/26 & 4/27i11 4/26 & 4/27/11

Analytes True True
Unit MOL QL Data Vai % Rec. Data True Values % Rec. Data True Values % Rec. Data True Values | % Rec. Data True Values | % Rec. Data Val % Rec.
Names Codes alues alues

Arsenic (As} 7440-38-2 ug/t 0.052 0.173 — — — 231 200200} 100 457 0752 (40.0} 112

Cadmium (Cd} 7440-43-9 ug/l 0.020 0.067 — — — 18.4 D (20.0) 92.0 321 D (40.0) 80.2

Chromium (Cr} 7440-47-3 gt 0.008 0.027 — — — 234 0.383 (20.0} 115 472 0.288 (40.0) 117

Copper (Cu) 7440-50-8 ug/l 0.287 0.957 — — — 198 1.30(20.0) 92.5 34.8 1.92 (40.0) 82.2

Mercury (Hg) 7439-97-8 nglt 0019 0.084 — — — 442 0.614 (5.00} 76.1 4.82 D (5.00) 96.4

Nicket (Ni) 7440-02-0 ug/t 0.048 0.160 — — — 258 8.53 (20.0) 95.4 384 3.82 (40.0) 86.4

Lead (Pb} 7439.92-1 agll 0.043 0.143 — — — 200 D (20.0) 100 398 D (40.0) 99.5

Selenium (Se) 7782-49-2 gt 0.044 0.147 — — — 318 962200} 110 486 0.921 (40.0) 119

Thaltium (Ti) 7440-28-0 ug/ll 0.004 0.013 — — — 20.1 D (20.0) 100 409 D (40.0) 102

Uranium (U) 744-61-1 no/t 0.002 0.007 946 10.0 946 2186 BQL{0.006) (20.0) | 108 224 0.052(20.0} 112

Comments:

[All QC results met criteria established in RSKSOP-332(0).

Notes:

1. MB - Method Blank. CCC - Continuing Calibration Chetk. A calibration standerd analyzed within the batch
of samples. LCS - Laboratory Controt Spike A taboratory blank spiked with analytes at known consentrations
MS - Matrix Spke A field sample sprked with known concentrations of analytes The field sampleid is

igentified S§ - Samples obtained from the second sources are identifed by their designated names. DUP -

Field sample dupficate anaiysis. A sampie seferted by thelab analvst to anelyzeas a dupicate. ¥ is reported in

the sampie result section. % REC - Percent Recovery  Calculated as the perentags of the results compared

0 the true value. # equals % accuracy for CCC

EPAPAV(0128760



